The main purpose of this paper is to investigate the retailer's optimal cycle time and optimal payment time under the supplier's cash discount and trade credit policy within the economic production quantity (EPQ) framework. In this paper, we assume that the retailer will provide a full trade credit to his/her good credit customers and request his/her bad credit customers pay for the items as soon as receiving them. Under this assumption, we model the retailer's inventory system as a cost minimization problem to determine the retailer's optimal inventory cycle time and optimal payment time under the replenishment rate is finite. Then, an algorithm is established to obtain the optimal strategy. Finally, numerical examples are given to illustrate the theoretical results and obtain some managerial phenomena.
Introduction
The traditional economic order quantity (EOQ) model assumes that the retailer must pay for the purchased items as soon as items are received. This is not always true in the actual business world. In fact, the supplier usually permits the retailer a delay of a fixed time period to settle the total amount owed to him. During such period, the retailer can sell the goods, accumulate revenue and earn interest. Over years, a number of researches have been published which dealt with the inventory model under trade credit. Goyal [1] suggested a mathematical model for obtaining the economic order quantity under permissible delay in payments. Aggarwal and Jaggi [2] considered the inventory model with an exponential deterioration rate under the condition of permissible delay in payments. Jamal et al. [3] However, in most business transactions, the supplier not only allows a certain fixed period for settling the account but may also offer a cash discount to encourage the retailer to pay for his purchases quickly. The retailer can obtain the cash discount when the payment is paid within cash discount period offered by the supplier. Otherwise, the retailer will pay full payment within the trade credit period. In general, the cash discount period is shorter than the trade credit period. For example, the supplier agrees to a 2% discount off the retailer's purchasing price if payment is made within 10 days. Otherwise, full payment is required within 30 days after the delivery, and the credit term in financial management is usually denoted as ''2/10, net 30' ' (Brigham [7, p. 741] Therefore, in this study, we try to adopt the payment rule discussed in Teng [17] and the payment rule discussed in Huang and Chung [8] to develop an inventory model under the replenishment rate is finite. Then, we model the retailer's inventory system as a cost minimization problem to determine the retailer's optimal inventory cycle time and optimal payment time under cash discount and two-level trade credit within the EPQ framework. Furthermore, an algorithm is developed to determinate the optimal replenishment policy for the retailer. Finally, numerical examples are given to illustrate the theoretical results. In addition, we obtain a lot of managerial insights from numerical examples.
Notation and assumption
The following notation is used throughout this paper. Otherwise, the full price of the purchase is charged. (6) During the credit period (i.e., M 1 or M 2 ), the retailer sells the items and uses the sales revenue to earn interest at a rate of I d . At the end of this period, the retailer pays off all purchasing cost to the supplier and starts paying for the interest charges for the items in stock with rate I c . (7) s P c, I c P I d , and cð1 À dÞI c P sI d .
